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Volume 53, Number 4 Abstracts 1159Carotid Bruits and Cerebrovascular Disease Risk: A Meta-Analysis
Pickett CA, Jackson JL, Hemann BA, et al. Stroke 2010;41:2295-302.
Conclusion: Carotid bruits may be a marker of increase risk of neuro-
logic events.
Summary: A classic teaching is that the presence of carotid bruits
significantly increases the risk of myocardial infarction and cardiovascular
death. This teaching is supported by a large recent meta-analysis (Pickett
CA, et al, Lancet 2008;371:1587-94). The strength of the relationship
between cerebrovascular events and carotid bruits is less clear. The Systolic
Hypertension in the Elderly study found carotid bruits were a weak predictor
of stroke with relative risk of 1.3 (Shorr RI, J Gen Intern Med 1998;13:86-
90). The Evans County Study, however, found a stronger relationship, with
a relative risk of 4.1 for a combined end point of stroke and transient
ischemic attack (Heyman A, N Engl J Med 1980;302:838-41). Neverthe-
less, osculation for carotid bruits in asymptomatic patients is not recom-
mended by the US Preventative Services Task Force and the Canadian Task
Force (US Preventative Services Task Force, Ann Intern Med 2007;147:
854-9; and Mackey A, et al, Canadian Task Force on the Periodic Health
Examination. Canadian Guide to Clinical Preventative Health Care. Ot-
tawa: Health Canada; 1994:692-704).
The authors sought to investigate if carotid bruit was associated with an
increased risk of transient ischemic attack, stroke, or stroke death. Their
meta-analysis was based on a search of MEDLINE from 1996 to December
2009 and EMBASE from 1974 to December 2009 using the terms bruits
and carotid. Articles were included only if they prospectively reported the
incidence of stroke, transient ischemic attack, or stroke death in initially
asymptomatic adults. They identified 28 prospective cohort articles for the
meta-analysis. The articles monitored a total of 17,913 patients for 67,708
patient years. Studies directly comparing patients with or without bruits on
the rate ratio of new transient ischemic attack found a ratio of 4.00 (95% CI,
1.8-9.0; P .0005, n 5 studies). For stroke, the ratio was 2.5 comparing
patients with and without carotid bruits (95% CI, 1.8-3.5; P  .0005, n 
6 studies). With respect to stroke death and patients with or without carotid
bruits the ratio was 2.7 (95% CI, 1.33-5.53; P  .002, n  3 studies).
Among the pool of studies that provided data on rates of transient ischemic
attack rates, the ratios were 2.6/100 patient-years (95% CI, 2.0- 3.2; P 
.0005, n  24 studies) for those with bruits compared with 0.9/100
patient-years (95% CI, 0.2-1.6; P  .02, n  5 studies) for those without
carotid bruits. For those with bruits, stoke rates were 1.6/100 patient-years
(95% CI, 1.3-1.9; P  .005, n  26 studies). For those without bruits,
stroke rates were 1.3/100 patient-years (95% CI, 0.8-1.7; P  .05, n  6
studies). Death rates were 0.32 (95%CI, 0.2-0.44; P .005, n 13 studies)
for those with bruits and 0.35 (95% CI, 0.00-0.81; P  .17, n  3 studies)
for those without bruits.
Comment: The data suggest a higher neurologic risk associated with
carotid bruits than is generally appreciated. The study, however, has several
limitations. Most studies included in the meta-analysis did not report
enough information to evaluate the effects of compounding variables. Also,
we do not know the degree of stenosis associated with carotid bruits in this
study, and all strokes and transient ischemic attack tracked were not neces-
sarily ipsilateral to the bruit. At the very least, however, carotid bruits appear
to identify patients at increased neurologic risk. In conjunction with the
known increased risk of cardiac events associated with carotid bruits, it is
certainly reasonable to conclude that a carotid bruit identifies patients who
require aggressive modification of atherosclerotic risk factors. Listening to
the neck may not be such a bad thing!
Prevalence of Asymptomatic Carotid Artery Stenosis in the General
Population: An Individual Participant Data Meta-Analysis
de Weerd M, Greving JP, Hedblad B, et al. Stroke 2010;41:1294-7.
Conclusion: The prevalence of severe asymptomatic internal carotid
artery (ICA) stenosis in the general population ranges from 0% to 3.1%.
Summary: The authors sought to determine the prevalence of moder-
ate and severe asymptomatic ICA stenosis using information from four
population-based cohort studies. They used pooled cohort data to analyze
prevalence of moderate and severe asymptomatic ICA stenosis by age and
sex. This was an individual participant data meta-analysis of 23,706 partici-
pants from four population-based studies: the Malmo Diet and Cancer
Study, Tromoso, Carotid Atherosclerosis Progression Study, and the Car-
diovascular Health Study. Moderate asymptomatic ICA stenosis was defined
as 50% to 69% stenosis. Severe stenosis was defined as 70% stenosis.
Moderate asymptomatic ICA stenosis had a prevalence ranging from
0.2% (95% CI, 0.0%-0.4%) in men aged 50 years to 7.5% (95% CI,
5.2%-10.5%) in men aged 80 years. In women, prevalence of asymptom-
atic ICA stenosis ranged from 0% (95% CI, 0%-0.2%) to 5% (95% CI,
3.1%-7.5%). Severe asymptomatic ICA stenosis ranged from 0.1% to 3.1%
(95% CI, 0.0%-0.3%) in men aged50 years and from 1.7% to 5.3% in men
aged 80. In women, the prevalence of severe asymptomatic ICA stenosis
increases from 0% (95% CI, 0.0%-0.2%) in those aged 50 years to 0.9%
(95% CI, 0.3%-2.4%) in those aged 80 years, respectively.
p
rComment: Screening for asymptomatic ICA stenosis has not been
ndorsed by the US Preventative Health Services Task Force. There are no
ata here that will lead to a change in their opinion. Up to age 70 years, the
revalence of high-grade asymptomatic carotid stenosis is 2%. No comor-
idity increases that prevalence beyond 2%. Given the relatively benign
atural history of asymptomatic ICA stenosis, it seems highly unlikely from
hese data that screening for asymptomatic high-grade ICA stenosis can be
linically effective or cost-effective in any patient subgroup.
ffect of early plasma transfusion on mortality in patients with rup-
ured abdominal aortic aneurysm
ell MW, O’Neil AS, Callcut RA, et al. Surgery 2010;141:955-62.
Conclusion: In patients with ruptured abdominal aortic aneurysms
AAA) who require massive transfusion, a more equivalent ratio of transfu-
ion of packed red blood cells (PRBC) to fresh frozen plasma (FFP) is
ndependently associated with lower 30-day mortality.
Summary: Adverse predictors for survival after ruptured AAA include
dvanced age, preoperative shock, poor intraoperative hemodynamics, oli-
uria, and postoperative complications. Improved outcomes are associated
ith surgeon volume and specialty training. Researchers in resuscitation
esearch have recently focused on types and amounts of blood products
dministered with respect to mortality after massive hemorrhage from
rauma. It appears, that mortality in trauma patients who require at least 10
nits of blood products in 24 hours can be decreased with increased
dministration of FFP and decreased administration of PRBC. A PRBC/
FP ratio of2:1 seems to be associated with the greatest decrease in death
fter trauma (Holcomb JB, et al, Ann Surg 2008;248:447-58). The authors
ypothesize that this should logically extend to patients with ruptured AAA
ho require massive transfusion. They investigated whether lesser ratios of
RBC/FFP transfusion would result in lower 30-day mortality in patients
ith ruptured AAA receiving massive transfusion. This was a retrospective
eview of patients undergoing emergent open ruptured AAA repair. Patients
ere included if they received 10 units of blood products before the
onclusion of the operation. Data were analyzed for patient demographics,
dmission vital signs, perioperative variables, the amount of blood products
ransfused, laboratory values, and the PRBC/FFP ratio. A multivariant
nalysis model was used to evaluate the effects of individual variables on
0-day mortality.
Of 168 patients undergoing repair of a ruptured AAA during the
erioperative period, 128 patients (85% men) received at least 10 units of
lood products. Mean age was 73  9 years. The 30-day mortality was
2.6%, including 11 intraoperative deaths. The 30-day mortality was lower
15% vs 39%; P  .03) in patients who received transfusions with a PRBC/
FP ratio 2:1 compared with those with a ratio2:1. Odds ratio for death
n the low FFP group vs the high FFP ratio group was 4.23 (95% CI,
.2-14.5). Patients who received transfusions with high FFP ratios had a
2.4% incidence of colon ischemia vs 41.1% in those who received transfu-
ions with low FFP ratios (P  .004).
Comment: The very low overall 30-day mortality of 22.6% in a group
f patients undergoing open repair of a ruptured AAA is exemplary. Al-
hough this low mortality rate likely suggests some referral bias and transfer
f patients to a regional center, the results are nonetheless excellent. The
lear benefit in this study, and in the trauma literature, of a higher ratio of
ransfusion of FFP/PRBC in patients with massive hemorrhage strongly
rgues for a standardized protocol of resuscitation of patients with ruptured
AA.
he Impact of Platelet Transfusion in Massively Transfused Trauma
atients
naba K, Lustenberger T, Rhee P, et al. J Am Coll Surg 2010;211:573-9.
Conclusion: In trauma patients undergoing massive transfusion, an
ncrease in the platelet/red cell transfusion ratio is independently associated
ith improved survival.
Summary: Platelets are a blood component that is often replaced in
atients with massive bleeding. Although evidence is accumulating to sup-
ort the use of increased amounts of fresh frozen plasma (FFP) in the
esuscitation of the massively bleeding patient (see above), relatively little
ata are available to guide transfusion of platelets in the patients undergoing
assive transfusion. The authors investigated the effects of increasing plate-
et transfusion ratios with respect to units of packed red blood cells (PRBC)
ransfused in injured patients undergoing massive transfusion. They used
heir institutional trauma and blood bank databases to identify patients
equiring massive transfusion (10 PRBC 24 hours of admission). The
valuated mortality associated with four platelet/PRBC transfusion ratios: a
ow ratio was defined as1:18, a medium ratio was between 1:18 and 1:12,
high ratio was between 1:12 and 1:6, and the highest ratio was 1:6.
There were 657 patients (2% of the trauma admissions to the authors’
evel 1 trauma hospital) who required massive transfusion. At 24 hours, 171
atients (26.0%) had received a low ratio of platelet transfusion, 77 (11.7%)
eceived a medium ratio of platelet transfusion, 249 (37.9%) received a
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April 20111160 Abstractshigher ratio of platelet transfusion, and 160 (24.4%) received the highest
ratio of platelet/PRBC transfusions. Correcting for differences between
groups, mortality at 24 hours increased in stepwise fashion with a decreasing
platelet/RBC transfusion ratio. With the highest ratio group serving as a
reference, the adjusted relative risk of death was 1.67 (adjusted P .054) for
the high-ratio group, 2.28 (adjusted P .013) for the medium-ratio group,
and 5.51 (adjusted P .001) for the low-ratio group. Results were similar at
12 hours after admission and for overall survival to discharge. By stepwise
logistic regression modeling and correcting for compounding variables,
including units of FFP transfused, a high platelet/RBC ratio was indepen-
dently associated with improved survival at 24 hours (adjusted P  .001).
Comment:Component therapy is standard for blood banks. Emerging
data (see also abstract by Mell et al in the current issue of the JVS) suggests
that predetermined ratios of component therapy can lead to improved
survival. In this study, as the platelet/PRBC ratio of units transfused
approached 1:6, improvement in survival was seen. Although the magnitude
of improvement in survival exerted by platelet transfusion is not as strong as
that for plasma transfusion, the effect was clear in this study and indepen-
dently associated of units of FFP transfused. The data cannot be directly
extrapolated to the massively bleeding vascular surgical patient; however, it
seems likely the massively bleeding vascular surgical patient should receive a
transfusion using similar guidelines as the injured patient undergoing mas-
sive transfusion.
Volume-Outcome Relationships and Abdominal Aortic Aneurysm
Repair
Landon BE, O’Malley AJ, Gilse K, et al. Circulation 2010;122:1290-17.
Conclusion: There is a steady increase in perioperative survival for
abdominal aortic aneurysm (AAA) repair with increasing volume of open
repair, but beyond a low threshold, there is little improvement in survival
with increasing volume of endovascular AAA repair.
Summary: For higher-risk procedures, higher-volume institutions and
higher-volume operators achieve better results. Infrarenal AAA may be
repaired with open or endovascular techniques. Surgeons who favor one
approach over the other may have outcomes for the opposite approach that
are not as good as their favored approach. Outcomes across procedures may
not be related. The authors note that to date, there have been no studies
i
vxamining volume outcome relationship of AAA that take in to consider-
tion endovascular vs open AAA repair. The authors used Medicare data to
nvestigate if there was a relationship between institutional volume for
ndovascular and open AAA repair and outcome. They used this information
o extrapolate potential implications for physicians referring patients for
AA repair. Data was from the period of 2001 to 2006 andwas used to trend
nstitutional volume. Outcomes were assessed with a previously assembled
ropensity score-matched cohort from 2001 to 2004. Medicare beneficia-
ies underwent 230,736 repairs of intact or ruptured AAA from 2001 to
006. Endovascular repairs increased as a percentage of the total from 22%
n 2001 to 50% in 2006. There was only a minimal shift in procedure
olume to higher-volume institutions. Adjusted mortality by quintiles
howed a marked decrease between the first and second quintile for endo-
ascular repair, with only smaller decreases over quintiles 3 to 5. For open
epair, adjusted mortality showed a steady decrease across the quintiles. The
umber of high-volume open repair hospitals decreased over time. In 2001,
here were 110 high-volume open repair hospitals. with approximately 25%
f repairs in these hospitals being endovascular. In 2006, only 31 hospitals
ere considered high-volume for open repairs, and 43% of aortic aneurysm
epairs in these hospitals were endovascular. Almost 400 hospitals stopped
erforming open repair during the study period.
Comment: The data indicate that the number of hospitals with a high
olume of open AAA repair has declined dramatically. In addition, almost
00 hospitals stopped performing any open AAA repairs in the endovascular
ra! The data seem to justify this trend. For endovascular repair, mortality
mprovement occurs really only from lowest quintile to the second lowest
uintile, with little improvement beyond that for increasing volumes of
ndovascular repair, perhaps justifying industry marketing of endovascular
ortic grafts to low-volume hospitals and low-volume surgeons. On the
ther hand, there appears to be a relatively constant relationship between
ncreasing open repair volumes of AAA repair and decreasing perioperative
ortality after open AAA repair. Given that referring physicians frequently
o not know whether a patient will undergo open or endovascular AAA
epair, the authors suggest referral decisions should be made on the basis
pen AAA repair volume of a hospital rather than the total or endovascular
epair volume. What is clear is that as endovascular repair continues to
ncrease, there are going to be fewer hospitals with adequate open repair
olume to achieve optimal results with open AAA repair.
